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1. Introduction
$C=\{c_{1\cdot)},. .c_{n}\}$ item $\sigma$ : $Carrow\{0,1\}$ item
$\sigma(c_{i})=1$ $c_{i}$ positive
negative DNA library screening (
item clone ) $C$ positive item
group
pool $C$ $P$ pool $P$
pool $P$ positive item pool $P$
positive negative positive
item pool test
group testing [1] pool
pool adaptive
pool nonadaptive
DNA library screening adaptive
$n$ item $m$ pool nonadative group
testing {0, 1} $m\mathrm{x}n$ $H=(h_{ji})$
group testing incidence matrix $H$ item t
pool $h_{ji}=1(1\leq j\leq m, 1\leq \mathrm{i}\leq n)$
$j$ pool $i$ item $c_{i}$
Colbourn [1] $C$ $c_{i}\prec c_{i+1}(1\leq i\leq n)$
positive item $\prec$ $s$ positive
item ( $\mathrm{s}$-consecutive positive property)
$\mathrm{J}\mathrm{i}\mathrm{m}\mathrm{b}\mathrm{o},\mathrm{M}\mathrm{u}\mathrm{e}\mathrm{l}\mathrm{l}\mathrm{e}\mathrm{r}$ $[2]$ $s=2$ $H$
$H$
positive item
$H$ 2-consecutive positive detectable matrix




DNA library screening group testing
group testing






2. Error-Correcting Maximal $2\mathrm{C}\mathrm{P}\mathrm{D}$-Matrix
2-consecutive detectable matrix .
$\vee$ $0\vee 0=0,0\vee 1=1\vee 0=1,1\vee 1=1$
1 $H=[x_{1}, x_{2}, \ldots, x_{n}]$ $x_{i}$ $GF(2)$ $m\mathrm{x}n$
$y_{\dot{\mathrm{z}}}$





consecutive positive detectable matrix($2\mathrm{C}\mathrm{P}\mathrm{D}$-matrix) $2\mathrm{C}\mathrm{P}\mathrm{D}\mathrm{M}(n)$
$2\mathrm{C}\mathrm{P}\mathrm{D}$-matrix $H$ $k$ $H$
$2\mathrm{C}\mathrm{P}\mathrm{D}\mathrm{M}(n, k)$
$C’=\{x_{1}, \ldots, x_{n}, y_{1}, \ldots, y_{n-1}\}$ $d$




$H$ $2\mathrm{C}\mathrm{P}\mathrm{D}$-matrix $m\mathrm{x}(2n-1)$ $H^{\vee}$ $H^{\vee}=$
[$x_{1},$ $y_{1},$ $x_{2},$ $y_{2},$ $\ldots$ , x 1, $y_{n-1_{7}}x_{n}$ ]
$m$ $k$ ( ) $2\mathrm{C}\mathrm{P}\mathrm{D}$-matrix
$2\mathrm{C}\mathrm{P}\mathrm{D}$-matrix maximal $\mathrm{M}2\mathrm{C}\mathrm{P}\mathrm{D}\mathrm{M}(n, k)$
$\mathrm{J}\mathrm{i}\mathrm{m}\mathrm{b}\mathrm{o},\mathrm{M}\mathrm{u}\mathrm{e}\mathrm{l}\mathrm{l}\mathrm{e}\mathrm{r}$ $\mathrm{M}2\mathrm{C}\mathrm{P}\mathrm{D}\mathrm{M}(n, k|2)$
$[3]_{\text{ }}$ $d=2$ $2\mathrm{C}\mathrm{P}\mathrm{D}\mathrm{M}(n, k|2)$ $(\begin{array}{l}nk\end{array})$
maximal





$3,$ $k=3$ $2\mathrm{C}\mathrm{P}\mathrm{D}\mathrm{M}(n, 3|3)$ 3
3
2 $m>k>1$ $X$ $m$ ( )
$B$ $X$ kk tt 1 block
$(X,\mathcal{B})$ t-(m, $k,$ $1$ ) packing
$D(m, k, t)$ t-(m, $k,$ $1$ ) packing block $(m, k, 1)$
packing $|B|=D(m, k, t)$ packing optimal
optimal 2-(m, 3, 1) packing 2 [8].
$m\equiv$ $D(m, 3, 2)$
1, 3 (mod 6) $(m^{2}-m)/6$
0, 2 (mod 6) $(m^{2}-2m)/6$
4 (mod 6) $(m^{2}-2m-2)/6$
5 (mod 6) $(m^{2}-m-8)/6$
2 : optimal 2-(m, 3, 1) packing
$C$ 3 4
$C$ $C$ 3
$2\mathrm{C}\mathrm{P}\mathrm{D}\mathrm{M}(m, 3|3)$ optimai 2-(m, 3, 1) packing block
$2\mathrm{C}\mathrm{P}\mathrm{D}\mathrm{M}(m, 3|3)$ optimal 2-(m, 3, 1) packing
block maximal
packing block 0-intersection graph
3 $G$ packingD $=(X, B)$ block
block $B_{1},$ $B_{2}\in B$ $\{B_{1}, B_{2}\}$





2 $G$ $n\geq 3$
$n$ $G$












; $D$ block – $C$
4 $C$
$x_{i},$ $x_{i+1}$ disjoint $x_{i}$ $y_{i}=x_{\mathrm{i}}\vee x_{i[perp]_{\mathfrak{l}}1}$




I Maximal 2CPD-matrix(l0, 3 $|3$ )
$H=\ovalbox{\tt\small REJECT}_{0}^{1}10000001$ $0000101100$ $0000001011$ $0100011000$ $0000001011$ $0000101001$ $0000001101$ $0010000101$ $0000011001$ $0001000011$ $0000000111$ $0000010011$ $0000010011\ovalbox{\tt\small REJECT}$
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2 Maximal 2CPD-matrix(Il, 3 $|3$ )
$H=\ovalbox{\tt\small REJECT}_{0}^{0}110000001$ $00000110001$ $00000000111$
$00000000111$ $00000000111$
$00000001101$ $00000000111$ $00000000111$ $00000000111$
$00000000111$ $00000000111$ $00000000111$ $00000001011$
$00000000111$ $00000000111$ $00000000111$ $000000\ovalbox{\tt\small REJECT} 10011$
3 Maximal $2\mathrm{C}\mathrm{P}\mathrm{D}$-matrix$(12,3 |3)$
$H=\ovalbox{\tt\small REJECT}_{0}^{1}0000000011$ $000000000111$ $000000000111$ $000000000111$ $000000000111$
$000000000111$ $000000000111$ $000000000111$ $000000100011$ $000000000111$ $000000000111$
$000000000111$ $000000000111$ $000000000111$
$000000000111$ $000000000111$ $000000000111$ $000000000111$ $000000000111$ $000000000111\ovalbox{\tt\small REJECT}$
$m\geq 10$ maximal $2\mathrm{C}\mathrm{P}\mathrm{D}$-matrix(m, 3 $|3$ )
: $C$ optimal 2-(m, 3, 1) packingD
$C$ 3
$C$ disjoint






$m\geq 10$ maximal $2\mathrm{C}\mathrm{P}\mathrm{D}$-rnatrix(m, 3 $|3$ )
$m\leq 9$ maximal 2CPD-
matrix(m, 3 $|3$ )
3. Concluding Remark
Error-correcting $2\mathrm{C}\mathrm{P}\mathrm{D}$-matrix $\text{ }$ item $\delta\grave{\grave{>}}\mathrm{s}$-consecutive positive property
group testing pooling design incidence matrix
poot positive item
$2\mathrm{C}\mathrm{P}\mathrm{D}$-matrix $m\equiv$
$0,1,2,3$ (mod 6) cyclic triple system
Appendix $m\equiv 4,5$ (mod 6)
Appendix
Case 1. $(m=6k+1)$
point $Z_{m}=\{0,1, \ldots, m-1\}$ $\{a, b, c\}+i,$ $i\in Z_{m}$
{a $+^{\mathrm{t}}\mathrm{i},$ $b+i,$ $c+i$ } $Z_{m}$
$m=18s+1,$ $s\geq 3$
1. $\{0, 1, 4s+2\}+2\mathrm{i}(\mathrm{i}=0,1, \ldots, 18s)$
2. $\{0, 3r+. 1,4s+r^{[perp]_{\mathrm{I}}}2\}+i(\mathrm{i}=0,1, \ldots, 18s),$ $r=1,$ $\ldots,$ $s-1$
3. $\{0, 2, 8s+2\}+3i(i=0,1, \ldots, 18s)$
4. $\{0, 3r+2,8s+2r+2\}+\mathrm{i}(\mathrm{i}=0,1, \ldots, 18s),$ $r=1,$ $\ldots,$ $s-1$
$5$ . $\{0,3r+3,6s+r+2\}+i(i=0,1, \ldots, 18s),$ $r=0,1,$ $\ldots s-\}2$
$6$ . $\{1,3s+1,6s+2\}+i(i=0,1, \ldots 18s))$
$m=18s+7,$ $s\geq 3$
1. $\{0, 1, 8s+2\}+2i(i=0,1, \ldots, 18s+6)$
2. $\{0, 3r+1,8s+2r+4\}+i(\mathrm{i}=0,1, \ldots, 18s+6),$ $r=1,$ $\ldots,$ $s-1$
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3. $\{0, 2, 6s+3\}+3i(\mathrm{i}=0,1_{:}\ldots, 18s+6)$
4. $\{0, 3r+2,6s+r+3\}+i(i=0,1, \ldots, 18s+6),$ $r=1,$ $\ldots,$ $s-1$
5. $\{0, 3r+3,4s+2r+4\}+\mathrm{i}(i=0,1, \ldots)18s+6),$ $r=0,1,$ $\ldots,$ $s-1$
$6$ . $\{0,3s+1,7s+3\}+\mathrm{i}(i=0,1, \ldots, 18s+6)$
$m=18s+13,$ $s\geq 3$
1. $\{0, 1, 4s+4\}+2i(\mathrm{i}=0,1, \ldots, 18s+12)$
2. $\{0, 3r+1,4s+2r+4\}+\mathrm{i}(\mathrm{i}=0,1, \ldots, 18s+12),$ $r=1,$ $\ldots,$ $s$
3. $\{0, 2, 6s+5\}+3i(i=0,1, \ldots, 18s+12)$
4. $\{0, 3r+2,6s+r+5\}+i(\mathrm{i}=0,1, \ldots, 18s[perp]_{\mathrm{J}}12),$ $\cdot r=1,$ $\ldots,$ $s-1$
5. $\{0, 3r[perp]_{1}3,8s+2r+8\}+\mathrm{i}(\mathrm{i}=0,1, \ldots, 18s+12),$ $r=0,1,$ $\ldots,$ $s-1$
$6$ . $\{0,3s+2,8s+6\}+i(\mathrm{i}=0,1, \ldots, 18s+12)$
Case 2. $(m=6k)$
Case 1 block pointO pointO
block
Case 3. $(rr\iota=6k+3)$
point $Z_{m}=\{0,1, \ldots, m-1\}$ $\{a, b, c\}+i,$ $\mathrm{i}\in Z_{m}$
$\{a+\mathrm{i}, b+\mathrm{i}, c+i\}$ $Z_{m}$
$m=18s+3,$ $s\geq 4$
1. $\{0, 1, 8s+2\}+2\mathrm{i}(\mathrm{i}=0,1, \ldots, 18s+2)$
2. $\{0, 3r\dashv- 1,8s+2r+2\}+\mathrm{i}(\mathrm{i}=0,1, \ldots, 18s+2),$ $r=1,$ $\ldots,$ $s-1$
$3$ . $\{0_{\mathrm{J}}2,4s+2\}+4i(i=0,1, \ldots, 18s+2)$
4. $\{0, 3r+2,4s+2r+2\}+i(\mathrm{i}=0,1, \ldots, 18s+2),$ $r=1,$ $\ldots,$ $s-1$
$5\vee\{0,3r+3,6s+r+2\}\urcorner- \mathrm{i}|(\mathrm{i}=0,1, \ldots, 18s+2),$ $r=0,1,$ $\ldots,$ $s-1$
$6$ . $\{0,6s+1,12s+2\}+\mathrm{i}(i=0,1, \ldots, 6s)$
$m=18s+9,$ $s\geq 5$
1. $\{0, 1, 4s+2\}+2i(\mathrm{i}=0,1_{7}\ldots, 18s+8)$
2. $\{0, 3r+1,4s+2r+4\}+\mathrm{i}(i=0,1, \ldots, 18s+8),$ $r=1,$ $\ldots,$ $s$
3 . $\{0, 2, 8s+5\}+4i(i=0,1, \ldots, 18s+8)$
4. $\{0, 3r+2,8s+2r+4\}+i(\mathrm{i}=0,1, \ldots, 18s+8),$ $r=2,$ $\ldots,$ $s-2$
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5. $\{0, 3r+3,6s+r+4\}+\mathrm{i}(\mathrm{i}=0,1, \ldots, 18s+8),$ $r=1,$ $\ldots,$ $s-2$
6. $\{0, 5, 8s+7\}+i$ ( $i$ 0, 1, $\ldots,$ $18s+8$)
7. $\{0, 3s-1,6s+1\}+i(i=0,1, \ldots, 18s+8)$
$8$ . $\{0,38s\}+4\}+\mathrm{i}(\mathrm{i}=0,1, \ldots, 18s+8)$
9. $\{0, 3s, 8s+6\}+i(\mathrm{i}=0,1, \ldots, 18s+8)$
1 0. $\{0, 6s+3,12s+6\}+\mathrm{i}(i=0,1, \ldots, 6s+2)$
$m=18s+15,$ $s\geq 3$
I. $\{0, 1, 4s+4\}+2\mathrm{i}(\mathrm{i}=0,1, \ldots, 18s+14)$
2. $\{0, 3r+1,4s+2r+4\}+\mathrm{i}(\mathrm{i}=0,1, \ldots, 18s+14),$$r=1,$ $\ldots,$ $s$
3, $\{0_{7}2_{7}8s+8\}+4\mathrm{i}(\mathrm{i}=0,1, \ldots, 18s+14)$
4. $\{0, 3r+2,8s+2r+8\}+\mathrm{i}(\mathrm{i}=0,1, \ldots, 18s+14),$ $r=1_{2}\ldots,$ $s$
5. $\{0, 3r+3,6s+r+6\}+\mathrm{i}(i=0,1, \ldots, 18s+14),$ $r=0,1,$ $\ldots,$ $s-1$
$6$ . $\{18s+12,6s+2,12s+7\}+i(\mathrm{i}=0,1, \ldots, 6s+4)$
Case 4. $(m=6k+2)$
Case 3 block poinlO pointO
block
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